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Abstract  26 
Fire was rare on Mauritius prior to human arrival (AD 1598); subsequently three 27 
phases of elevated fire activity occurred: c. 1630-1747, 1787-1833, and 1950-modern. 28 
Elevated fire frequency coincided with periods of high human impact evidenced from 29 
the historical record, and is linked to the extinction of island endemics. 30 
 31 
Tweetable abstract: A 1000 year charcoal record shows humans brought frequent 32 
fire to Mauritius, fire is linked to extinction events #Dodo  33 
 34 
Key words: Anthropocene; charcoal; Dodo; ecosystem degradation; extinction; 35 
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Text  38 
THE ISLAND OF MAURITIUS BORE WITNESS TO PROBABLY THE MOST ICONIC 39 
SINGLE ACT OF HUMAN ECOSYSTEM INTERFERENCE OF ALL TIME WHEN, IN AD 1690, 40 
THE DODO WAS DRIVEN TO EXTINCTION (Roberts & Solow 2003, Hume et al. 2004). 41 
Yet the relative importance of the multiple anthropogenic factors responsible for the 42 
loss of the Dodo, and other extinctions on Mauritius, remain ambiguous. Prior to the 43 
first landing of the Dutch on Mauritius in AD 1598 (all dates hereafter in years AD) 44 
the island naturally supported a palm or semi-dry woodland vegetation and was 45 
virtually untouched by humans, with the only possible earlier visitors being Arab or 46 
Portuguese traders (Cheke & Hume 2008, de Boer et al. 2014). Mauritius is therefore 47 
an ideal location to explore the role of humans in extinction events because it is a rare 48 
case of an island where human impact on ecosystems and written historical records 49 
commence simultaneously (Vaughan & Wiehe 1937, Brouard 1963, Grove 1996, 50 
Moree 1998, Grihault 2005, Cheke & Hume 2008, Floore & Jayasena 2010, Norder et 51 
al. 2017).  52 
 53 
The Dutch first settled Mauritius 40 years after their initial landings. During the 54 
subsequent four centuries the island was occupied and abandoned by the Dutch (1638-55 
1710), French (1721-1810), and British (1810-1968), until it achieved independence 56 
in 1968. Since the arrival of humans, Mauritian ecosystems have become degraded 57 
through the overexploitation of species for food, the introduction of exotic species 58 
(such as rats and cats), and the transformation of the landscape through clearance and 59 
agriculture (Brouard 1963, Cheke & Hume 2008, Florens et al. 2012, Hume 2013, 60 
Florens 2013, Norder et al. 2017).  61 
 62 
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Throughout the centuries, Mauritius has been deforested to harvest timber for 63 
construction purposes, to create space for agriculture, and to supply energy for 64 
cooking, railways, and the sugar industry. Fire was an integral part of the 65 
deforestation process on Mauritius, and consequently charcoal deposited into 66 
sedimentary sequences can be used to assess the scale of human impact through time. 67 
Here we reconstruct a c. 1000 year fire history from Mauritius, and relate it to 68 
historical records of deforestation and demography, species introductions, and 69 
extinction events. The integration of empirical palaeoecological data with historically 70 
documented events provides a unique insight into the relative impact of the different 71 
phases of human activity on Mauritian ecosystems. Although charcoal has been used 72 
to track human impacts on tropical island ecosystems elsewhere in the world (e.g. 73 
Burney 1987, Premathilake 2006, Rull et al. 2015) the unique combination of the 74 
Mauritius data with historical records highlights the accuracy with which 75 
palaeoecological reconstructions can capture past human impacts. 76 
 77 
In 2010, a sediment core was recovered from the Mare Tatos wetland on 78 
Mauritius (20o 12’ 44” S, 57o 46’ 22” E, 21 m above sea level) using a Russian corer 79 
(de Boer et al. 2014). Mare Tatos is located c. 40 km from the site of the first Dutch 80 
landings at Port de Warwick (present day Vieux Grand Port). Five radiocarbon dates 81 
indicate the upper 100 cm of the Mare Tatos core represents sediments that were 82 
deposited during the last c. 1000 years (Table 1). The most probable chronology for 83 
the core was established using the ShCal13 and post bomb radiocarbon calibration 84 
curves (Hogg et al. 2013, Hua et al. 2013, Reimer et al. 2013) with Bacon source 85 
code (Blaauw & Christen 2011) in R (Version 3.2.2; R Core Team 2015) (Fig. 1a). 86 
 87 
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We extracted 46 samples from the Mare Tatos core for macro-charcoal analysis. 88 
For each sample, charcoal particles were identified using standard laboratory 89 
procedures (Whitlock & Larsen 2001). Two size fractions of charcoal fragments were 90 
quantified (75-160 µm and >160 µm); particle counts for both size fractions, and 91 
additionally surface area for particles >160 µm. The smaller size fraction represents 92 
fires in the landscape (10’s of km), while the larger size fraction reflects fires at the 93 
study site (Clark & Patterson 1997). Area calculations were made for the larger 94 
fraction to standardise charcoal particle size relative to abundance. Periods of high, 95 
landscape scale, fire frequency were classified as “fire zones” when the number of 96 
small particles (75-160 µm) per cubic centimetre exceeded 20% of the maximum 97 
value (1093 particles/cm3). Fire was assumed to be virtually absent from the 98 
ecosystems when the number of particles dropped below 5% of the maximum values 99 
at the landscape (75-160 µm), and local (>160 µm) scales (Kelly et al. 2011). Data 100 
were plotted using C2 version 1.7.2 (Juggins 2005). 101 
 102 
The charcoal data from Mare Tatos indicate three fire zones: (1) c. 1630-1747; 103 
(2) c. 1787-1833; and (3) c. 1950 to modern (Fig. 1a). The three fire zones coincide 104 
with periods of increasing human impact on Mauritius inferred from historical maps 105 
and documented population growth (Fig. 1). Fire frequency and abundance sharply 106 
increased after the first colonization of Mauritius by the Dutch, and peaks around the 107 
transition between Dutch and French governances (fire zone 1). After an initial peak 108 
in fire activity, during most of the French governance, fire activity remains low. The 109 
second fire zone, between c. 1787 and 1833, commences during the latter stages of 110 
the French governance with the expansion of sugar cane agriculture, and includes the 111 
arrival of the British and the industrialisation of agriculture (Norder et al. 2017). 112 
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During much of the British governance fire activity remained low. The third fire zone, 113 
c. 1950 to modern, is broadly coincident with the destruction of forest remnants, and 114 
diversification of the economy following independence.  115 
 116 
Our data suggest that for c. 500 years prior to the arrival of the Dutch on 117 
Mauritius, very little fire activity occurred at Mare Tatos, or within the surrounding 118 
landscape (Fig. 1a). The rarity of pre-human fire is concordant with a c. 8000-year 119 
reconstruction of micro-charcoal (c. 200 year between samples) from Mare Tatos (de 120 
Boer et al. 2014). Fire became a major element of the landscape only after the Dutch 121 
settled the island, which supports previous assertions that there were no significant 122 
landings of people on Mauritius prior to the arrival of the Dutch (Cheke & Hume 123 
2008, Floore & Jayasena 2010).  124 
 125 
The first period of elevated fire activity on Mauritius (fire zone 1; c. 1630-1747) 126 
is coincident with the first Dutch settlement on the island. Despite a population of just 127 
a few hundred people, the charcoal signal evidences fire occurring at both regional 128 
(<160 μm) and local (>160 μm) scales (Fig. 1a). The charcoal record detects fires 129 
reflecting early clearance and cultivation in the bay area just c. 5 km north-west and 130 
south-east of Mare Tatos (Floore & Jayasena 2010; Fig 1b, 1685 map). During fire 131 
zone 1 forests were increasingly cut and burnt to provide space to grow crops, such as 132 
sugar cane, rice, tobacco, indigo, vegetables and citrus trees (Brouard 1963, Grihault 133 
2005).  The peaks and troughs in the local charcoal signal within fire zone 1 could 134 
reflect sporadic visits by people to Mare Tatos, possibly related to foraging 135 
expeditions and/or selective logging for ebony trees.  136 
 137 
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During fire zone 1 all large flightless birds on Mauritius became extinct, 138 
including Dodo (Raphus cucullatus), along with the Raven Parrot (Lophopsittacus 139 
mauritianus), and two species of endemic giant tortoise (Cylindraspis inepta and C. 140 
triserrata) (Fig. 1a). It is interesting to note that the extinction events lag the first 141 
introduction of rats to the island by Arab traders by many hundred years, the 142 
subsequent wave of introduced species that occurred with the first Dutch landings by 143 
c. 82, 92 and 102 years respectively, and the occupation and introduction of 144 
widespread fire by c. 50, 60 and 70 years. The differential duration that species 145 
persisted post human arrival attests to the cumulative nature of human impacts, and 146 
the species-specific nature of extinction debt (Gaston & Blackburn 1995, Triantis et 147 
al. 2010). Although it is unlikely that the fire events directly caused extinctions, 148 the data indicates that even localised settlement of humans, their cultivation and 149 burning activities, affected ecosystems in a wider region than the settlements 150 themselves. The destruction of ecosystems (habitat) likely put additional 151 pressure on already stressed wild animal populations. 152 
 153 
Once established on Mauritius, the Dutch colonists faced a series of natural 154 
(plagues, heavy storm damage) and political (lack of support from the mainland, 155 
workers rebellion) difficulties, and abandoned the island in 1710 (Moree 1998). After 156 
a decade of practically no human habitation the French settled Mauritius (Cheke & 157 
Hume 2008).  Fire remained a significant feature of the Mauritian landscape after the 158 
governance transition (fire zone 1). The first major lull in fire activity on Mauritius 159 
after European colonization occurred between c. 1747-1787, preceding the French 160 
revolution (Fig. 1a), when land-based agricultural activities were of minor economic 161 
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importance compared to the provisioning of goods and services to passing ships 162 
(Allen 1989, Addison & Hazareesingh 1999).  163 
 164 
The second major increase in fire (fire zone 2; c. 1787-1833) is coincident with 165 
an increase of the human population. In 1787 the population was c. 40,000 and grew 166 
to c. 60,000 in the 1790’s to support the rapidly growing sugar cane industry (Lutz & 167 
Wils 1994). Historical archives document the cutting down of vegetation and 168 
subsequent burning (Brouard 1963) focused in the northern part of the island near 169 
Mare Tatos (Fig. 1b).  170 
 171 
A species of endemic fruit bat (Pteropus subniger), which roosted in tree 172 
hollows and cliffs, went extinct in the wild c. 1795, eight years after the onset of fire 173 
zone 2 (Cheke & Hume 2008). The extant fruit bat species on Mauritius (P. niger) is 174 
currently listed as vulnerable due to habitat loss and hunting (Hutson & Racey 2013, 175 
Florens 2015). P. subniger was also heavily hunted for food and making torches 176 
(Cheke & Hume 2008), but the coincidence of its extinction with the rapid increases 177 
in fire (Fig. 1a) suggests that, in addition to predation, habitat destruction may have 178 
played a role in its demise.  179 
 180 
The major drop in fire activity c. 30 years after the onset of the major expansion 181 
in sugar cane area in 1825 is coincident with the projected loss of c. 50% of the 182 
natural vegetation on Mauritius (Fig. 1a). By c. 1850 most of the land suitable for 183 
sugar cane agriculture on the northern part of Mauritius had been cleared, leaving no 184 
natural vegetation left to burn (Fig. 1b, 1872 map). Management of the land for sugar 185 
cane from 1833-1950 has left no significant charcoal record despite the practice of a 186 
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seasonal burning of the fields (Lalljee & Facknath 2008). The absence of a charcoal 187 
(fire) signal likely reflects a shift from burning woody vegetation to burning crop 188 
stubble (grass), because non-woody vegetation tends to produce less charcoal 189 
(Whitlock & Larsen 2001).  190 
 191 
It is not until the time of independence that fire activity again increased (c. 192 
1950). Fire zone 3 reflects the transition to the current situation of c. 98 % loss of 193 
natural vegetation on Mauritius. The elevated charcoal at Mare Tatos in recent times 194 
likely reflects the burning of woody material brought into the area by humans, 195 
possibly harvested elsewhere on the island, as by this point little local natural 196 
vegetation remained (Fig. 1b). In the last decades, island wide degradation of 197 
ecosystems is mainly linked to growing human populations, and an increase in 198 
tourism and textile industries (Ramessur 2002). 199 
 200 
The fire history from the Mare Tatos wetland was able to precisely detect the 201 
documented phases of human arrival, occupation, abandonment, governance and 202 
demographic change. Our finding adds weight to inferences made in the absence of 203 
corroborating historical evidence that elevated charcoal (fire) on other tropical islands 204 
indicates the arrival of human populations (e.g. Burney 1987, Premathilake 2006, Rull 205 
et al. 2015). The Mare Tatos fire record supports the assertion that, prior to 1598, 206 
there was no human occupation of Mauritius. If a conservation goal on the island is to 207 
restore ecosystem processes to a pre-human state then fire management is 208 
consequently key.  209 
 210 
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During  c. 500 years of human occupation the ecosystems of Mauritius were 211 
degraded through forest fragmentation, fires, introduction of exotic species, and 212 
overexploitation of natural resources (Cheke & Hume 2008, Rijsdijk et al. 2011, 213 
Florens et al. 2012, Rijsdijk et al. 2015). Our research reveals that many extinction 214 
events (including Raven parrot, Dodo, giant tortoise and fruit bat) over the last 500 215 
years on Mauritius occurred during the periods of elevated human activity indicated 216 
by frequent fire events recorded in the Mare Tatos sediments (Fig. 1a). All of these 217 
species had suffered significant environmental pressures in the past, such as major 218 
drought events, and survived (de Boer et al. 2015). Yet within c. 50 years of human 219 
occupation, and the introduction of frequent fire events, the extinctions had begun 220 
(Fig. 1a). The timings of the individual extinction events highlights the high 221 
sensitivity of taxa to human activity, and the species-specific response to fire and 222 
habitat loss. The coincidence of the greatest species loss with the first period of 223 
elevated fire likely reflects the wide-ranging and high-level human interference on 224 
Mauritius during this period.  The reconstructed fire history of Mauritius suggests 225 that charcoal records are a helpful proxy for understanding human impacts on 226 island ecosystems and environments.  227 
 228 
  229 
 11 
Acknowledgements 230 
Sediments were collected as part of the Netherlands Science Foundation (NWO) 231 
project (ALW 2300155042) granted to HH. SN received support from the Portuguese 232 
National Funds, through FCT - Fundação para a Ciência e a Tecnologia, within the 233 
project UID/BIA/00329/2013 and the research Fellowship PD/BD/114380/2016. We 234 
thank the Mauritius Sugar Industry Research Institute for logistic support in the field. 235 
We thank Claudia Baider (The Mauritius Herbarium, Réduit) for her continuous 236 
support, Julian Hume and another anonymous referee for their detailed and insightful 237 
comments which improved the quality of the manuscript. 238 
 239 
Data availability statement 240 
The data used in this study are archived in Data Dryad (DOI: 241 
10.5061/dryad.f1c31).  242 
 243 
Literature cited  244 
ADDISON, J., HAZAREESINGH, K. 1999. A new history of Mauritius, 3rd edn. Rose-245 
Hill, Editions de l’océan Indien, Mauritius.  246 
ALLEN, R.B. 1989. Economic marginality and the rise of the free population of colour 247 
in Mauritius, 1767–1830. Slavery & Abolition 10: 126-150. DOI: 248 
10.1080/01440398908574981 249 
BLAAUW, M., CHRISTEN, J.A. 2011. Flexible paleoclimate age-depth models using an 250 
autoregressive gamma process. Bayesian Analysis 6: 457-474. DOI: 251 
10.1214/11-BA618 252 
BROUARD, N.R. 1963. A history of woods and forests in Mauritius. J.E. Feilix, I.S.O., 253 
Government Printer, Port Louis, Mauritius.  254 
 12 
BURNEY, D.A. 1987. Late Quaternary Stratigraphic Charcoal Records from 255 
Madagascar. Quaternary Research 28: 274-280. DOI : 10.1016/0033-256 
5894(87)90065-2 257 
CHEKE, A., HUME, J.P. 2008. Lost land of the Dodo: An ecological history of the 258 
Mascarene Islands, 1st edn. Poyser, London.  259 
CLARK, J.S., PATTERSON III, W.A. 1997. Background and local charcoal in sediments: 260 
Scales of fire evidence in the paleorecord. In J.S. Clark, H. Cachier, J.G. 261 
Goldammer & B. Stocks (Eds.) Sediment Records of Biomass Burning and 262 
Global Change. NATO ASI Series. Series 1: Global Environmental Change vol. 263 
51, pp. 23-48. Springer, Berlin.  264 
DE BOER, E.J., VÉLEZ, M.I., RIJSDIJK, K.F., DE LOUW, P.G., VERNIMMEN, T.J., VISSER, 265 
P.M., TJALLINGII, R., HOOGHIEMSTRA, H. 2015. A deadly cocktail: How a 266 
drought around 4200 cal. yr BP caused mass mortality events at the infamous 267 
‘Dodo swamp’ in Mauritius. The Holocene 25: 758-771. DOI: 268 
10.1177/0959683614567886 269 
DE BOER, E.J., TJALLINGII, R., VÉLEZ, M.I., RIJSDIJK, K.F., VLUG, A., REICHART, G., 270 
PRENDERGAST, A.L., DE LOUW, P.G.B., FLORENS, F.B.V., BAIDER, C., 271 
HOOGHIEMSTRA, H. 2014. Climate variability in the SW Indian Ocean from an 272 
8000-yr long multi-proxy record in the Mauritian lowlands shows a middle to 273 
late Holocene shift from negative IOD-state to ENSO-state. Quaternary Science 274 
Reviews 86: 175-189. DOI: 10.1016/j.quascirev.2013.12.026 275 
FLOORE, P.M., JAYASENA, R.M. 2010. In want of everything? Archaeological 276 
perceptions of a Dutch outstation on Mauritius (1638-1710). Post-Medieval 277 
Archaeology 44: 320-340. DOI: 10.1179/174581310X12810074246708 278 
 13 
FLORENS, F. 2013. Conservation in Mauritius and Rodrigues: Challenges and 279 
achievements from two ecologically devastated oceanic islands. In N.S. Sodhi, 280 
L. Gibson, P.H. Raven (Eds.) Conservation Biology: Voices from the Tropics, 281 
pp. 40-50. John Wiley & Sons, Ltd, Oxford.  282 
FLORENS, F.B.V., BAIDER, C., MARTIN, G.M.N., STRASBERG, D. 2012. Surviving 370 283 
years of human impact: What remains of tree diversity and structure of the 284 
lowland wet forests of oceanic island Mauritius? Biodiversity and Conservation 285 
21: 2139-2167. DOI: 10.1007/s10531-012-0304-4 286 
FLORENS, F.B.V. 2015. Flying foxes face cull despite evidence. Science 350: 1325-287 
1325. DOI: 10.1126/science.350.6266.1325-a 288 
GASTON, K.J., BLACKBURN, T.M. 1995. Birds, body size and the threat of extinction. 289 
Philosophical Transactions of the Royal Society B: Biological Sciences 347: 290 
205. DOI: 10.1098/rstb.1995.0022 291 
GRIHAULT, A. 2005. Dodo: The bird behind the legend. Imprimerie & Papeterie 292 
Commerciale, Mauritius.  293 
GROVE, R.H. 1996. Green Imperialism: Colonial expansion, tropical island Edens and 294 
the origins of environmentalism. Cambridge University Press, Cambridge, UK.  295 
HOGG, A.G., HUA, Q., BLACKWELL, P.G., BUCK, C.E., GUILDERSON, T.P., HEATON, 296 
T.J., NIU, M., PALMER, J., REIMER, P.J., REIMER, R., TURNEY, C.S.M., 297 
ZIMMERMAN, S.R.H. 2013. ShCal13 Southern Hemisphere calibration, 0-50,000 298 
cal yr BP. Radiocarbon 55: 1889-1903. DOI: 10.2458/azu_js_rc.55.16783 299 
HUA, Q., BARBETTI, M., RAKOWSKI, A.Z. 2013. Atmospheric radiocarbon for the 300 
period 1950-2010. Radiocarbon 55: 2059-2072. DOI: 301 
10.2458/azu_js_rc.v55i2.16177 302 
 14 
HUME, J.P. 2013. A synopsis of the pre-human avifauna of the Mascarene Islands. In 303 
U.B. Göhlich & A. Kroh (Eds.) Paleornithological Research 2013: Proceedings 304 
of the 8th International Meeting of the Society of Avian Paleontology and 305 
Evolution, Vienna, 2012, pp. 195-238. Natural History Museum Vienna, 306 
Vienna, Austria. 307 
HUME, J.P., MARTILL, D.M., DEWDNEY, C. 2004. Palaeobiology: Dutch diaries and the 308 
demise of the Dodo. Nature 429: 245. DOI: 10.1038/nature02688 309 
HUTSON, A.M., RACEY, P.A. 2013. Pteropus niger. The IUCN Red List of Threatened 310 
Species 2013 e.T18743A22084054.  311 
JUGGINS, S. 2005. C2 Program version 1.5. Department of Geography, University of 312 
Newcastle, Newcastle upon Tyne, UK.  313 
KELLY, R.F., HIGUERA, P.E., BARRETT, C.M., HU, F.S. 2011. A signal-to-noise index 314 
to quantify the potential for peak detection in sediment-charcoal records. 315 
Quaternary Research 75: 11-17. DOI: 10.1016/j.yqres.2010.07.011 316 
LALLJEE, B., FACKNATH, S. 2008. A study of the historical and present day changes in 317 
land use profile, and their driving forces in Mauritius. In  M.T. Mrityunjay & 318 
R.B. Singh (Eds.) Land use: reflection on spatial informatics agriculture and 319 
development, pp. 231-256. Concept Publishing Company, New Delhi, India.  320 
LUTZ, W., WILS, A.B. 1994. People on Mauritius: 1638-1991. In W. Lutz (Ed.) 321 
Population-environment-development: Understanding their interactions in 322 
Mauritius, pp. 75-97. Springer, Berlin/Heidelberg, Germany.  323 
MOREE, P.J. 1998. A concise history of Dutch Mauritius, 1598-1710. Kegan and Paul 324 
International, London, UK.  325 
NORDER, S.J., SEIJMONSBERGEN, A.C., RUGHOOPUTH, S.D.D.V., VAN LOON, E.E., 326 
TATAYAH, V., KAMMINGA, A.T., RIJSDIJK, K.F. 2017. Assessing temporal 327 
 15 
couplings in social–ecological island systems: Historical deforestation and soil 328 
loss on Mauritius (Indian Ocean). Ecology and Society 22: 29. DOI: 329 
10.5751/ES-09073-220129 330 
PREMATHILAKE, R. 2006. Relationship of environmental changes in central Sri Lanka 331 
to possible prehistoric land-use and climate changes. Palaeogeography, 332 
Palaeoclimatology, Palaeoecology 240: 468-496. DOI: 333 
10.1016/j.palaeo.2006.03.001 334 
RAMESSUR, R. 2002. Anthropogenic-driven changes with focus on the coastal zone of 335 
Mauritius, south-western Indian Ocean. Regional Environmental Change 3: 99-336 
106. DOI: 10.1007/s10113-002-0045-0 337 
R CORE TEAM. 2015. A language and environment for statistical computing, version 338 
3.2.2. R Core Team, R Foundation for Statistical Computing, Vienna, Austria. 339 
https://www.R-project.org.  340 
REIMER, P.J., BARD, E., BAYLISS, A., BECK, J.W., BLACKWELL, P.G., RAMSEY, C.B., 341 
BUCK, C.E., CHENG, H., EDWARDS, R.L., FRIEDRICH, M., GROOTES, P.M., 342 
GUILDERSON, T.P., HAFLIDASON, H., HAJDAS, I., HATTE, C., HEATON, T.J., 343 
HOFFMANN, D.L., HOGG, A.G., HUGHEN, K.A., KAISER, K.F., KROMER, B., 344 
MANNING, S.W., NIU, M., REIMER, R.W., RICHARDS, D.A., SCOTT, E.M., 345 
SOUTHON, J.R., STAFF, R.A., TURNEY, C.S.M., VAN DER PLICHT, J. 2013. 346 
Intcal13 and Marine13 Radiocarbon Age Calibration Curves 0-50,000 years cal 347 
BP. Radiocarbon 55: 1869-1887. DOI: 10.2458/azu_js_rc.55.16947 348 
RIJSDIJK, K.F., HUME, J.P., LOUW, P.G.B.D., MEIJER, H.J.M., JANOO, A., DE BOER, 349 
E.J., STEEL, L., DE VOS, J., VAN, D.S., HOOGHIEMSTRA, H., FLORENS, F.B.V., 350 
BAIDER, C., VERNIMMEN, T.J.J., BAAS, P., VAN HETEREN, A.H., RUPEAR, V., 351 
BEEBEEJAUN, G., GRIHAULT, A., VAN, D.P., BESSELINK, M., LUBEEK, J.K., 352 
 16 
JANSEN, M., KLUIVING, S.J., HOLLUND, H., SHAPIRO, B., COLLINS, M., BUCKLEY, 353 
M., JAYASENA, R.M., PORCH, N., FLOORE, R., BUNNIK, F., BIEDLINGMAIER, A., 354 
LEAVITT, J., MONFETTE, G., KIMELBLATT, A., RANDALL, A., FLOORE, P., 355 
CLAESSENS, L.P.A.M. 2015. A review of the Dodo and its ecosystem: Insights 356 
from a vertebrate concentration Lagerstätte in Mauritius. Journal of Vertebrate 357 
Paleontology 35: 3-20. DOI: 10.1080/02724634.2015.1113803 358 
RIJSDIJK, K.F., ZINKE, J., DE LOUW, P.G.B., HUME, J.P., VAN, D.P., HOOGHIEMSTRA, 359 
H., MEIJER, H.J.M., VONHOF, H.B., PORCH, N., FLORENS, F.B.V., BAIDER, C., 360 
VAN GEEL, B., BRINKKEMPER, J., VERNIMMEN, T., JANOO, A. 2011. Mid-361 
Holocene (4200 kyr BP) mass mortalities in Mauritius (Mascarenes): Insular 362 
vertebrates resilient to climatic extremes but vulnerable to human impact. The 363 
Holocene 21: 1179-1194. DOI: 10.1177/0959683611405236 364 
ROBERTS, D.L., SOLOW, A.R. 2003. Flightless birds: When did the Dodo become 365 
extinct? Nature 426: 245. DOI: 10.1038/426245a 366 
RULL, V., CAÑELLAS-BOLTÀ, N., MARGALEF, O., SÁEZ, A., PLA-RABES, S., GIRALT, S. 367 
2015. Late Holocene vegetation dynamics and deforestation in Rano Aroi: 368 
Implications for Easter Island's ecological and cultural history. Quaternary 369 
Science Reviews 126: 219-226. DOI: 10.1016/j.quascirev.2015.09.008 370 
TRIANTIS, K.A., BORGES, P.A.V., LADLE, R.J., HORTAL, J., CARDOSO, P., GASPAR, C., 371 
DINIS, F., MENDONÇA, E., SILVEIRA, L.M.A., GABRIEL, R., MELO, C., SANTOS, 372 
A.M.C., AMORIM, I.R., RIBEIRO, S.P., SERRANO, A.R.M., QUARTAU, J.A., 373 
WHITTAKER, R.J. 2010. Extinction debt on oceanic islands. Ecography 33: 285-374 
294. DOI: 10.1111/j.1600-0587.2010.06203.x 375 
VAUGHAN, R.E., WIEHE, P.O. 1937. Studies on the vegetation of Mauritius: I. A 376 
preliminary survey of the plant communities. Journal of Ecology 25: 289-343.  377 
 17 
WHITLOCK, C., LARSEN, C. 2001. Charcoal as a fire proxy. In J.P. Smol, H.J.B. Birks, 378 
W.M. Last (Eds.) Tracking Environmental Change Using Lake Sediments 379 
Volume 3: Terrestrial, Algal and Siliceous Indicators, pp. 75-98. Kluwer 380 
Academic Publishers, Dordrecht/Boston/London.  381 
  382 
 18 
Tables 383 
TABLE 1: Radiocarbon (14C) dates of bulk sediment samples from Mare Tatos 384 
(Mauritius) used to establish the age vs. depth relationship (Fig. 1). Radiocarbon 385 
calibrations were done using ShCal13 and post bomb (Hogg et al. 2013, Hua et 386 
al. 2013, Reimer et al. 2013). pMC = percentage modern carbon, where modern 387 
is AD 1950. For further information on the calibration methods see online 388 
Supporting Information. * = first published de Boer et al. (2014). 389  390 
Laboratory 
code 
Depth 
in cm 
pMC (1σ) 14C years 
before present 
(1σ) 
1σ range in calendar 
years AD/BC 
(probability) 
D-AMS 
017458 
14.0 114.06 
(±0.26) 
modern AD 1994-1992 (0.628) 
AD 1992-1992 (0.035) 
AD 1991-1991 (0.054) 
AD 1990-1990 (0.017) 
AD 1960-1959 (0.266) 
D-AMS 
017459 
36.0 97.41 
(±0.41) 
211 (±34) AD 1955-1950 (0.036) 
AD 1805-1728 (0.747) 
AD 1689-1664 (0.217) 
D-AMS 
017460 
56.0 101.41 
(±0.34) 
modern AD 1957-1957 (0.714) 
AD 1956-1956 (0.286) 
GrA-51609* 66.5 - 260 (±30) AD 1796-1780 (0.270) 
AD 1770-1763 (0.063) 
AD 1775-1745 (0.112) 
AD 1672-1643 (0.562) 
GrA-51610* 180.5 - 2450 (±30) 401-510 BC (1.000) 
 391 
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List of Figures 392 
 393 
FIGURE 1: (A) Fire history of Mare Tatos wetland (Mauritius) since c. AD 1000 394 
compared with key historical and ecological events. Historical data: dashed 395 
black line = percentage of modern human population (1,219,265 in 2014), and 396 
solid black line = percentage of natural vegetation. Open circle = first Dutch 397 
landing in Mauritius. Open square = French revolution. Grey horizontal bars = 398 
fire zones, defined by charcoal >20% of maximum of counts in size fraction 75-399 
160 µm (landscape scale). Dark grey vertical dashed lines = presence/absence of 400 
fire threshold set at 5% of maximum charcoal values. Red icons and dotted 401 
horizontal lines = extinction events in the wild: Raven parrot (1680), Dodo 402 
(1690), giant tortoise (1700), and fruit bat (1795). Blue icons and dotted 403 
horizontal lines = introduction events: rats (14th Century), cats (1598), locust 404 
(1720), and Java sparrow (1740). Information on extinction and introduction 405 
dates was obtained from: Cheke & Hume (2008) and Hume (2013). * = depth of 406 
radiocarbon date. (B) Mauritian land-cover based on historical documents. Open 407 
circile = Mare Tatos. Open square = Vieux Grand Port. Note: Historical data 408 
and maps are modified from Norder et al. (2017) and Floore & Jayasena (2010). 409 
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